The objective of this study is to evaluate the financial performance of Brazilian steel companies and metallurgy from the multicriteria model of moderate pessimism (MDMP). The decision-maker that uses the moderate pessimism model is classified
Introduction
The analysis of the financial statements had its starting point in the banking system, in the late nineteenth century, when the US banks began requesting balance sheets to corporate loan companies. Over the years, a comparison between the various balance sheet items started; Alexander Wall presented, starting in 1919, a model of analysis by means of indexes. Later, with criticism of quotient analyses the indication of the analysis of variations in the main balance sheet accounts started [8] .
According to [1] , the analysis of financial statements aims to report the financial situation of the company, determining causes of variations, the current situation and possible trends for the future. Thus, the financial analysis is the process that transforms the data that are disclosed in the financial statements into information that can assist the decision of managers and analysts [10] and [9] .
Many studies have evaluated the financial and economic performance of Brazilian companies from macro-environmental situations, decision-making in organizations, and events related to certain market segments as well as other factors. To meet the goal of this analysis several statistical methods have been applied, capable of collaborating with the achievement of goals and answers to research problems.
[4] proposed a model for the evaluation of financial performance, considering the traditional financial indicators and seeking to integrate them, based on perceptions of the decision maker in order to provide an overall assessment of the economic and financial performance of the organization. For this, we selected the Multicriteria Methodology for Decision Aid -Constructivist (MCDA-C).
In turn, [3] identified the main economic and financial indicators that should be considered in monitoring the performance of agricultural cooperatives from the Factorial Analysis, which has shown the level of correlation between the various indicators. The analysis of 150 financial statements of agricultural cooperatives in the state of São Paulo from 2001 to 2006 was held. From the obtained results, it was found that there are four key factors formed by nine leading indicators, and they concluded that the use of Factorial Analysis provided greater objectivity in the choice of the main indicators of organizational performance evaluation.
It is seen that there is a search for models that can be used to collaborate with the economic and financial analyses of companies. In this sense, this research seeks to collaborate with the presentation of an alternative method to those already used, a multi-criteria model called "model of moderate pessimism," which in this case will cooperate in the economic and financial analysis of organizations in the steel sector and metallurgy.
Given the above, the question that guides this research is: what is the financial performance of Brazilian steel and metal companies from multi-criteria model of moderate pessimism in the period from 2011 to 2015? The performance will be measured by a metric multi-criteria decision analysis, which will assess a set of companies. Indeed, the objective of the research is to evaluate the financial performance of Brazilian steel companies and metallurgy from the multicriteria model of moderate pessimism.
It is worth noting that there are evaluation models of economic and financial performance of organizations, which are consolidated. However, there are several indicators that consider specific accounts disclosed by organizations by balance sheets and income statements for the year, and so it is difficult to determine which organizations perform better considering a wide range of information.
Thus, in certain indicators an organization can perform better, and in others worse, making it difficult to establish, as a whole, which are really the best organizations in terms of performance evaluation. Therefore, the use of multicriteria model of moderate pessimism is justified because it is valid to establish, determine and classify organizations considering a range of contradictory information.
Theoretical Grounding

Analysis of Economic Indicators of Companies
The analysis of the financial statements aims basically to assess the company's performance, particularly as a way to identify the retrospective and prospective results (consequences) of various financial decisions. [1] This analysis can be done through financial indicators, or other mechanisms to monitor the implementation of business strategies, comparing the results achieved with the strategic objectives pursued [14] . The financial analysis technique through indexes is considered by [7] as one of the most important developments of accounting, as it enables the analyst to report what happened in the past and give basis to infer what might happen in the future. According to Silva [2001] , financial indexes are relationships between accounts or groups of accounts of financial statements, which are designed to provide information that is not easy to be viewed directly in the financial statements. The analysis is usually done on four major groups that signal certain company characteristics: liquidity, structure, profitability and rotation.
According to [8] , the Liquidity and Capital Structure Indexes seek to highlight aspects of the financial situation and the Profitability Indexes seek to highlight aspects of the economic situation. These traditional financial indexes are considered monocriterial, because they take into account only one indicator to evaluate the organization's performance; for example, only the liquidity or profitability, or an indicator of indebtedness. Regarding the Liquidity Indexes, [8] points out they are indexes that, from the comparison of current Assets with Debts, seek to measure how solid the financial foundation of the company i.e. company with good liquidity indexes is able to pay their debts rather easily, but will not be necessarily paying its debts on time due to other variables such as time, renovation of debts etc.
[12] attribute to solvency or liquidity the ability of a company to settle its financial commitments respecting the agreed deadlines. Maintaining adequate liquidity is much more than a business goal, it is sine qua non for business continuity. In this study liquidity will be represented by the indicators: general liquidity (GL), current (CL) and dry (DL).
As for the related indebtedness, they are presented by [7] as "[...] very important, for indicating the company's relationship of dependency with respect to third-party capital. "As for the debt indexes, the study will address three of them: equity immobilization (EI), third-party capital participation (TPCP) and composition of debt (CD).
According to [8] , the profitability indexes demonstrate the return on invested capital, i.e. the real value of investments, the degree of success of the company. Profitability in this study will be composed of three indicators: the net margin (NM), return on assets (ROA) and return on equity (ROE).
Finally, variables that make up the activity were listed: the average inventory period (AIP), average supplier period (ASP) and average collection period (ACP). Activity indicators, also known as turnover, rotation and velocity indicators determine, according to [6] how fast the various accounts are converted into sales or cash, that is, inputs or outputs. Table 1 shows the indicators used to establish the moderate pessimism decision model for the studied companies. Net Margin = 100
Return on Assets = 100
Return on Equity = 100
Inventory Renewal Average Period = 360
Purchases Payment Average Period = ℎ 360
Sales Receivable Average Period = 360
Source: [8] .
Next topic will present the Moderate Pessimism Decision model, which although having been proposed in 2002, has not been used to focus on the performance of Brazilian companies.
Moderate Pessimism Decision Model
The model of moderate pessimism decision (Moderate Pessimism Decision Model, MPDM) is proposed by [2] .This classification method does not require the establishment of particular preferences from the decision-maker [5] , i.e. there is no pre-setting of weights for the selected criteria, as one of the steps of the method is their definition.
A decision maker who is careful to assume that the most favorable state, when the action was taken, will not occur is called "moderately pessimistic" [2] .He is considered moderate because the decision maker does not assume that the 'worst' will happen, but his choices are guided by non-dominated alternatives. An alternative is said to be dominated when there is a better one, compared to all the criteria being analyzed. A non-dominated alternative does not mean specifically that it dominates the other, but that there is no alternative that is better in all criteria. The selection of non-dominated alternative follows the mathematical formulation is described in the methodology.
Materials and Methods
The MDMP consists of five steps. The first step is the standardization of the decision matrix data. The second step is the aggregation of values by criterion in analysis. The third step is the verification of non-dominated alternatives. The fourth step is the definition of weights in each criterion, calculated from the criteria of non-dominated alternatives. The last step is the formation of ranking, which is obtained by aggregating the weights and criteria of all the alternatives under discussion.
The normalization of data is made using the equation:
when the variable is a "bigger is better" one; otherwise:
Aggregation of values by criteria is made by summing up the normalized values, i.e.:
(2015)(2015)
Where p is the number of variables that make up each criterion. The nondominated alternatives are obtained by solving the linear programming problem given by:
, subject to ∑ =1 ≥ , for every j and ∑ =1 = 1.
If the program resolution is in = 0, it means that the δ-th alternative is dominated. If = 1 then the δ-th alternative is non-dominated. The weight of each criterion is determined by the relationship:
where ℎ = { ℎ } and ℎ = { ℎ } are respectively the highest and the lowest value among the non-dominated alternatives. The final score for the formation of each alternative ranking is obtained by adding:
Population and Sample
The sample consists of 12 steel and metal companies listed on the BM & F Bovespa, which is the population. The sample is intentional; the economic and financial indicators are studied, divided into 4 lots: liquidity, debts, profitability and activity, all duly demonstrated in Table 1 in the theoretical part of this research.
Liquidity is represented by the indicators: general (GL), current (CL) and dry liquidity (DL).Debt consists of: equity immobilization (EI), third-party capital participation (TPCP) and debt composition (DC). Profitability is composed of: net margin (NM), return on assets (ROA) and return on equity (ROE). Finally, the variables that make up the activity are listed: inventory average period (IAP), Suppliers Average Period (SAP) and Average Collection Period (ACP). The 4 lots form the criteria for analysis.
The analysis was done in the period comprising the years from 2011 to 2015. The 5 rankings formed and a final ranking will be presented, formed by consecutive points.
Analysis of Results
As an example of how we applied the MDMP model, the calculations made are presented for the year 2015. Table 2 presents the economic and financial data, collected at Economática®. The normalization resulted in the values shown in Table 3 . However, for the sake of space only the values for the liquidity indicator lots are presented, in which we used the criterion of "bigger is better", i.e.: To create the MDMP domination structure, the following linear programming problem was solved. The template is replicated 11 times, i.e., one test is performed by company. The following data refer to the Paranapanema company: The linear program revealed non-dominated companies, which are presented in Table 4 . The ranking for the year 2015 is shown in Table- The analysis of the 2011-2015 period revealed the annual ranking, which are presented in Table 6 . 
Conclusions
The objective of this research was to evaluate the financial performance of Brazilian steel and metal companies from the multi-criteria model of moderate pessimism. The decision-maker using the model of moderate pessimism is classified as a moderately conservative agent because his analysis is done on alternatives that are not dominated by others. Indeed, the decision maker puts in evidence the performance of those who are shown to be balanced in their values, not curving the model to possible 'performance peaks' in one indicator. From these non-dominated alternatives, the decision maker builds his weight system that is applied to all alternatives in analysis [2] . This prevents both exacerbated optimism and pessimism in Wald's conception.
Results show that besides being possible to evaluate, namely the making of a performance metric, we can add that the model has advantages for comprising a security item to investors, reducing risks. At the management level it adds up interest in the consequences for the decision. The optimism and pessimism concepts are fundamental constructs to reflect the position of the decision maker against the decision problem.
Finally, although the theories differ in their specifics, the main idea is that optimists and pessimists differ in how they explain and predict future events. Thus, we can say that the MDMP is able to sort a set of alternatives objectively, because the agents are often interested in increasing the influence of certain criteria in the ranking , and in turn is influenced by taking into account any trend that some indicator distorts due to its magnitude (presence of outliers, for example).While correcting the scores attained by these biases, the main contribution of MDMP takes place, since using preference weights for this purpose is inadequate because preferences are subjective categories.
